[Effect of vascular endothelial growth factor 165-loaded porous poly (ε-caprolactone) scaffolds on the osteogenic differentiation of adipose-derived stem cells].
To explore the effect of vascular endothelial growth factor 165 (VEGF 165)-loaded porous poly (ε-caprolactone) (PCL) scaffolds on the osteogenic differentiation of adipose-derived stem cells (ADSCs). The VEGF 165-loaded porous PCL scaffolds (written, Sf-g/VEGF) were fabricated through a combination of solvent casting/salt leaching and a thermal-induced phase separation technique and then observed under scanning electron microscope (SEM). The release kinetics was determined by ELISA kit. The ADSCs were isolated from inguinal fat pads of 15 Sprague Dawley rats and cultured. The passage 3-4 ADSCs were seeded into the scaffolds, and then cultured in vitro for 7 days. The passage 3-4 ADSCs were seeded into the porous PCL scaffolds (written, Sf-g) as control. The alizarin red S (ARS) staining, ARS activity assay, and real-time quantitative PCR (RT-PCR) were performed to measure the osteogenic differentiation of ADSCs in vitro. Six Sprague Dawley rats were recruited to prepare the bilateral calvarial bone defects models ( n=12). The 12 calvarial bone defects were randomly divided into 3 group ( n=4). The defects of negative control group were not treated; the defects of Sf-g group and Sf-g/VEGF group were repaired with ADSCs-Sf-g scaffold complex and ADSCs-Sf-g scaffold complex, respectively. At 8 weeks after transplantation, the Micro-CT and HE staining were conducted to evaluate the osteogenic effects in vivo. The morphology of the Sf-g/VEGF scaffolds were porous and well-connected, and the cumulative release rate was approximately 80% in 120 hours. The ARS staining showed that the ARS activity of Sf-g/VEGF group were stronger than that of Sf-g group ( t=10.761, P=0.000). The mRNA expressions of osteogenic specific markers [special AT-rich sequence protein 2 (Satb2), alkaline phosphatase (ALP), osteocalcin (OCN), and osteopontin (OPN)] were significantly higher in Sf-g/VEGF group than in Sf-g group ( P<0.05). The results of Micro-CT and HE staining also confirmed the promotion effect of Sf-g/VEGF scaffolds. All defects of 2 groups were partially repaired by new bone tissue, especially in Sf-g/VEGF group. The volume and area of new bone tissue were significantly higher in Sf-g/VEGF group than in Sf-g group ( P<0.05). The VEGF 165-loaded scaffolds can significantly improve the osteogenic differentiation of ADSCs both in vitro and in vivo.